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Abstract of W09745414 

1,4-Disubstituted piperidine derivatives represented by general fornnula (I) and pharmaceutically 
acceptable salts thereof, wherein Ar represents heteroaryl having one or two heteroatoms selected from 
the group consisting of nitrogen, oxygen and sulfur and optionally fused to aryl or benzene (wherein each 
hydrogen on the aryl and heteroaryl rings nnay be substituted by lower alkyi, halogeno, lower alkoxy, 
amino or hydroxymethyl); R<1 > represents C3-6 cycloalkyi having one or two hydroxyl groups on the ring; 
R<2> represents heteroarylalkyl having one or two heteroatoms selected from the group consisting of 
nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C5-15 hydrocarbon, 
aralkyi, arylalkenyl or benzene (wherein each hydrogen on the aralkyi, arylalkenyl and heteroarylalkyl 
rings may be substituted by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X 
represents O or NH. Because of having a selective muscarine M3 receptor antagonism, these compounds 
are useful as safe remedies or preventives with little side effects for respiratory diseases such as asthma, 
chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination 
disorders such as frequent urination, urgency of micturition and urinary incontinence; and digestive 
diseases such as irritable bowel syndrome and convulsion or motor hyperenergia of digestive tracts. 
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(57) Abstract 

] ,4*Disubsthutcd piperidinc derivatives 
represented by general formula (I) and 
pharmaceutically acceptable salts thereof, 
wherein Ar represents hctcroai>'l having one or 
two heteroatonis selected from the group 
consisting of nitiogcn. oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the atyl and heteroaryl rings 
may he substituted by lower alkyi, halogcno, 
lower alkox)', amino or hydroxymclhyl); R* 

represents C,, cycloalkyi having one or two hydroxyl groups on the ring; R' represents hcteroarylalkyl having one or two hcteroatoms 
selected rrom the group consisting of nitrogen, oxygen and sulfur and optionally fused lo saturated or unsaturated aliphatic C,., 
hydrocarbon, aralkyi, arylalkcnyl or benzene (wherein each hydrogen on the aralkyi, arylalkenyl and hcteroaiylalkyi rings may be substituted 
by lower alk7l, halogeno. lower alkoxy. amino or hydroxymcthyl); and X represents 0 or NH. Because of having a selective muscarine M. 
receptor antagonism, these compounds are useftil as safe remedies or preventives with little side effects for respiratory diseases such a^ 
asthma, chrome respiratory obstruction and pulmonaiy fibrosis; uroiogic diseases in association with urination disorders such as frequent 
urmatlon. urgency of micturition and urinaiy incondnence; and digestive diseases such as irritable bowd syndrome and convulsion or motor 
hyperencrgia of digestive tracts. 
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m tsi m 

1. o'ymmw 

<i:*"«»]^>*lTt^^ [Basic and CI inical 
Pharmacology 4th Ed.. (APPLETON & 
LANGE) PP8 3-PP92. (J989) ;Drug News 
& Perspective. 5(6). PP 3 45-PP352 
(1 9 9 2) l|#jr^] o 
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m^mMmttzmWi. -f&^ en 

*i^B^(i. -«^x^ [1] 



JV7 ;l/>r-;i/SX li^ >-bf y3« <hfilf^ UT t l> J: I ^SfSIM^x 

•ro7 'J~>'l'7/l/+;i/iS®^±©:^^ISi^{iiSiS7;u+;P»> ^^uy>I^; 
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2- 3 - 1 - ^ = ^'Z 'J 2 - = ^'v' 

yVJim. 3-y^)Jim. 2-\za^)jm. 3-l^n';;US, 2-fU$i^ 
^Jl^. 4-h''Mi^~;bS, 5-hrU^>^-;l'S, 2-l^7v?~;P». 3 

r 1 - 2 mco^m^'^^±\z^ir6mmn s ~ e {i© •> ^ n 7 ;i/+;i/sj 

<h UTIi^ «^J^{^. 1 - h Kd + i> ^ p 7" n hVl/S> 1 - h Kn + > -> ^ 
a7>;US> 1 -b Ko + ->>>:^D^>f-;uS^ i -b h'Q^i^> X2^^ 
'yjUU^ 2 - b Kd + v/x^ DTi/'DbVl/Ss 2 - b Kn + i'v/^Drf-yU 

2-b Ko+y->^p/^>^/l/S^ 2-b Ko4^->-^i?D'\+v;PS, 
3-b KD + >>^py^;PS, 3-b Ko + vv^:^P'>;>^;uS. 3-b 
KP + ->>'^DA,4^i/;US. 4-b Kn^->>^p/s+.>;i/S. 2. 3--:^ 
b KD + i/i>^pyf^;US^ 1. 2-i?b Kp + ^i/^^P'^yf-yl/S^ I, 
3 - C^b Kn + -^«>r:?p^>^;l/g, 2. 3 - v b Kp + p'^>^;U 
S^ 2. 4 - i^b Kn+>->^' p^y^^yl/S^ 3. 4 - vb Kp4^> p 
2. 3-vb Kn + «>x^D/\+.>;l/^, 3. 4-vbKD + 
•> ^ p^+ •>/US3i>Wt.tl5o 

•^.^US. t-->;^ PT;u+>'i'^±©ff^i7)7kmi!^T*«T;ui|-;i.-cgt^$ti 
TC>Tfci;c^b*>'^ c37';u+^UT;u+yl/Sac;^b'->^'PT;U4^;t/T;u>yj^/P 
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^^ixyus, 2. 4 - i^y f-;u^>f-;u-g, 2 -x^yU's+vyUS^ 4. 5 

- ^;U^4^->;l/S. 4. 4 - v> ^;u^>^;u^-, ^7°^;VS> 4-> 

3- y^;U- 2 2-^>x^yPS^ 3 -'^^■f-yl/S. 4- 

3 2 -'O-r^/l/S, 3 - ^ 3 -'^^x- 
^^S^ 4 2-'^>x^;l/Sx 4 -y 3 -'^y-r-=-;l/-ax 4 
-/^jv- 4-^>7-~Jim^ 2-'s+-fe-;u®, 3 -^^-t^yua^ 4- 
's+'fej^yl/S^ 4 ->f-;u-2-^4-t?x;UM. 4 -y 3 
>'l^S> 4 f-yl/- 4 -'\+-trx;Ug, 5 -> ^;U- 2 -'\+-bx;b^, 5 
-y f^/l/- 3 -^^-b-yUSx 5 4 5-;^^;i/ 

- 2 -'s:^x^;US, 5-/'J-J\^-3-^:f7'~jm. 5->^;l/-4-'\ 
7'x->'VS> 5 -^f-/U- 5-^-/xJ:.;His 3. 4 - / 'f- JU- 2 
-r^/l/S. 3. 5 - i?^f-;t/- 3 -'^>-r-;l/a, 4. ^ A- 2- 
>\+•^r^;^S^ 4. f-;l/-3 4. 5-'y/t}U- 

4- '\+-t?-;l/S. 3j-i'x-iUa> x-tr^/l/S, ^>y^-b-J\y 

^©7;uy^yUS : 

2-^>^x>l/S, 3-^>^^;uS^ 4-^>f-^/u^. 4-y^>'l/-2 
-^>^^;U^^ y^^;US> r^-;i'S> 't7Vrv'-;U 



wo 97/45414 



5 



PCT/JP97/01770 



y^yU-^f-ybS. v'i^p^i^^yM^yl'®. v^P5j-:?f-;i/ig^;pg, ^ 

yl^S. 2- (I ->f-;l/->^n'>^>^;l/) x^yl/S, 2- (2-y^;l/->^' 
o'Of^/V) xf-yl/i^^ 2- (3 ^;1/'>^'D/^>^;V) 2- 

(1 -Jlf•;l/•>^'P'^i>^;l/) xf-;l/S, 2- (2 -xf^yPi/^}' p/<>:^ 
yl/) xf^;l/S^ 2- (3 -x^yl/i/^'n^^f-;!.) jL^yl/g, 
^a^:»r>JV/'f-JlU. 2 -y^;l/'>^p^+ 3_^^yl,.;, 
^'□/\+>;l/^^yW^, 4 -J^/Ui/^p/x+v/yM-J^/l/®^ 1 -xf^yUi/ 
^p^^-v/yM^yl/^x 2 -xf-;U'>i^p/\:f i/;l,^f.;l^g^ 3_i^;^^ 
^P's+i/yU^^/US^ 4 -x^;U->^p/\:^.>ypy :>^p/s^> 
yl/xf-;US, 2- (1 f^yUv/^p's+vyl/) x^;UM> 2- 
;l/'>^p^^i/;l/) x^;US^ 2- ( 3 - ^ f-;U-> D^^^^ x^;l. 
S^ 2- (4 -y^yUi/^'P^^^i/;!/) xf-zPS, 2- (l-x5^;U^^p 
'v+v/yl/) xf-;i/@, 2- ( 2 - xf-;U v p>n+ x^yug, 2- 

(3 - J^i-jV> ^ a^Jf iyJl^) x^yug, 2- ( 4 - xf-;!/-/ ^ p^4^ •> 
x^yus^ 1 -;^^yUi^:5'D^7'f-;l/y 2 - y f-yU>^;7 p/\y 
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5^>U>^;l/S, 2-'>i>D^7'^;l'X5^;l/|S^ 2- ( 1 - ^ a^y 

x^;l/S, 2- ( 1 - ^ ^^Uv- ^ d^7°^;P) x^;l/S, 2- (2- 

yl/S. 2- (4 -y^;Uv^^n^^^;U) x^;U-S, 2- (l-xf-;l/->^ 
D^yf^;U) xf-;|/g^ 2- (B-x^^l/v^D^y^/p) x^;US^ 2- 
(3 -xf-;l/->i:^aA.yf-;i,) x^;i.S^ 2- (4 -x^;l/i/ ^ n^y-f^ 

5 1 -x^ypv^j' d;^ :^ 
^/U^f-zl/K^ 2 -x^^i/>/^'n7i-^^;uy 3 -x^;u>^ p;t^ 
f-^M^-ZUS^ 4 -xf-;l/>'^n;J-^^;U;(^;US, 5 -x^yl/x^PyT^' 
f-^M^yUSs 2- (1 -y^;l'-/^ci:t:5'5^;l/) xf^ypg, 2- (2-> 
^>l/>^o;f ^^yl/) xf^;l/g, 2- (3 - p;j-^^;P) x5^;l/ 

«x 2- (4 -y^;l/v^p^^f-;U) xf-;US, 2- (5 - y 5^;l/->^' n 
>f:}^^;U) xf-;l/Sx 2- ( 1 -xf-;l/i/^ d;^^ f-yP) x^;US, 2- 
(2 -xf-yl/->^ D^^'f-;l/) xf-;l/S^ 2- (3 -xf-;u->^p>f ^^5^ 
x^;l/a. 2- (4 -x^;u->:^p;^^5^;U) 2- (5-x 

•>^'n:/peU7-'>x^yl/S^ '>:}'d:/p f'Jx>ya tVUg^ v^aya 
fUxyyf-;US, ->^'P"/p fUf^'^'^V^^US. i/^'pyf-'J-r:/xf- 

^U-ry^V^^^l/Sx >'i'P'^>f-Ux>x^;i/S^ i/^? p^>5^ U -r >y 
PfcVH^ v'^p'^^V^U-rr/^f-^'l/Ss >';J^p'^>^UT^^'^>^yl/®^ 
i/:^p^+->»jf^yx^;l/S^ •>:^p^+->U7^>7°p tVUS^ i/^^p^^ 
^'jf-'vy^-'USs •>i'P^+v''Jx>^>^>'USx •>^P^y^«Jxyx 
i^^^p'XT'^Ux^T'Dhvug, v:?P^r5^ -> 
^p^yf-«jx>'^>^>'USs •>^'p;t^'^'Jr:/x^yus^ ^^p^j-^?^ 
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t'i/^'D [4. 1. 0] ^y^?- 1 -^r^uy h"i/^u [4. 1. 

0] ^:/'S'~2-^jV/^JU^^ fv^D [4. ]. 0] ^zf^-3-4Jl 
/^JUm. h'i/^D [4. 1. 0] -7 jV^ ^JVm. h'-y^a 

[3. a. 0] ^i^^rS?- 1 -^^Mf-;WS^ t'i^^'O [3. 3. 0]t^^ 
-2-'i';Uy ^yUS, t:i/^D [3. 3. 0] t ^ ^ - 3 - ^ JV/ "f-jim. 
\£-y^u [4. 1. 0] 'N-/:^- 1 h'v'i'D [4. 1. 
0] ^f^-2-^)\^J-=f-)\,^^ t'i/^a [4. 1. 0] ^f9-3-^)V 
if'^uSx \£'y^v [A. 1. 0] 's:^^- 7 --f ;uxf-;i/S, t'v/^o 

[3. 3. 0] ^^r^- 1 -'f7UJcf-;i/S^ t'>^D [3. 3. 0] 
-2--r;Ux^;USs e'->^p [3. 3. 0] t^^-Z-^ )\/X.=f-)\,^, 

\£=y^U [3. 2. 1] ;i->;;^- 1 b-^^P [3. 2. 

1] ^^^-2-'i';l/yf-;P®, h'^^p [3. 2. 1 ] ;f ^ - 3 - ;U 
;<^;'US. t">^a [3. 2. 1] :t^':^- 8--<yPy ^;US^ b'v'^'D 
[4. 4. 0] -r*- 1 --f/Mf-^PS, fc'i/^D [4. 4. 0] "fii-Z 
--r;Uy^;USs fi/^p [4. 4. 0] 'ffi-3-^)\^^=j-l\^^^ t"-/^ 
o [4. 3. 0] y-^- 1 --f ;M^;US. h'->^D [4. 3. 0] Ji— 
2->r;uy^;i/S. k'->^^D [4. 3. 0] y:>--3->i';Mf-;i/S. b'i/ 
i^a [4. 3. 0] -Z-^- 7 -^-^Mf-^US^ b'^i^P [3. 3. 1] y^h 

- 1 -^;i/y b'>^>p [3. 3. 1] y ^- 2 --^^uy ^;us> h' 

•>i5^o [3. 3. 1] y^-3-^;i/y b*>-:^P [3. 3. 1] J 

i-~9-^jV/i-jl,^^ b'v^D [3. 1. 0] ^+1^- 1 -^';l/y ^yu 
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t'iy^u [3. 1. 0] '\+-9--2 t''yi;u [3. 
1. 0] ^^V-3--(J\y/^Jl&^ \£'>^XD [3. 1. 0] 'S^-t^-e- 

h'v/^^D [4. 1. 0] ^^iS^- 1 --fyl/xx^;!/^, f «>:5'D [4. 1. 
0] ^:f^~2-^J\^:L7--J\y^^ t'>^D [4. 1. 0] ^Zf^-S-^ 
;Ujix-;l/S, t'v/^D [4. 1. 0] "S-r^-l -^JU:i.'r-JVMWO\£ 
'>Pv7Jl^jVm±<D^M07mmirt<^m7J\^^JlXm^^tlX(,^Xi>J:. 

>'^'n^+>/;uyDe^;l/^^ •>^' D^+•/;^yf- 
-;L/Xf-;US^ (1 _^f.;V,- 2- >^'D/^;>i^ji;l,) /f-;U3S> (1-^ 
^^b-3- >^'D'^>x-;l/) (2-^f-;1/- 1 - v^^d^Vt^ 

-v'l/) /^;us. (2-^f-;i/-2-v^DA:>5^j:;u) /^jum^ (2- 
>tf-;l/-3-->:5'a^>-T--;l/) (5 2 - i/^ d^> 

^^^WS, (5-y^;l/- 1 - v^D^^^f-j^^U) (3 
^;U- 1 -•>^'n^>T--;i/) (3 - ^ ^yl/- 2 - •>:J' 

y^;l/S, (3 - y 3 - p^yx-^b) y^;l/S> 
(4 -y 2 - -y^ a^>f-~JV) ^ 5^;l/S^ (4 - y 1 - 

D^>x^;l/) y5^;l/S^ ( 1 -y 2 - i/^'D^^-fe— y^;U 
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-•>^D^+-trJ^;l/) /^jim. (6-^^;U-2-->:?p^+-fej::;l/) ^ 

^'yWS. (6-y^;b- 1 -■>:}rp/\4.^j:.;V) y (3_^^;l,_ 

1 - >^'D^4"fe-;U) (3->f^;U-2 -i/^D^^-tr-yl/) 

>5^>'USs (3 3 -i/^D/\+-t?-;i/) (5-</f-;l/ 
-3 -v/^'o^+-t^;l/) (5 ^;l/-2 -i/:>D'N+-fe^ 

^1/) (5->/^;U- 1 - v^n^+-l?j^;l/) 

^^l/- 1 - V D'S+t y ( 4 - / 2 - •> n^+-b 

^ 2 - D ^y^-^yu) ^jvm. a -/^ji- 3- ■y'i'n^:/ 

y'—JU) )i^jvm. (1 ^/l/- 4-i/^o^7°7^-r:yl/) (2 

(2 3 - i^i' D'\y-r->'l/) 
(2 -^^;U- 4 -i/^D^yr-;[/) (7 - y 3 _ 

o'^T/x-;!/) y^yUS, (7-y^;l/- 2- v^'D^T'xJ^;!/) /f-zu 

•/^o^^/'-rJLyl/) (3 2 - xi^n^yT"^;!/) 

yl/®. (3-;<^;P-3-->^nA.7'x^y^) y (3_y^;l,_4 
- ^^D'Vy^r^yU) (6 f-;U- 3 - d^n-Zt^^zI/) ^ 

^>'US> (6 2 - v^D^T'x^yl/) ;<^yi/g, (6-;<f-;l/- 
1 -->^^D'\y-f-;l/) (4 -;<f-yU- J -v>^aA.y^ji;l,) 

> ^Jm, ( 4 - / 2 - •/ D^yx-yl/) / {A-Zi-A 
-3->^v^-:fT-JU) A-ly^D^zr^- 
Jl^) y^;uS. {5-y^;u-3-v^'D'\-/T-^yU) y^yb®, (5-^ 

-yw) ;<5^;i/S, (1 -^^yi/-2-->^p:t^T^yu) /^yi.S> (i- 
^5^;U_3_.>>>o:^-^'-r^yU) ^ 5^y|xS, ( ] - y 5^yU- 4 - ^ n;^- ^ 
f-^jV) (2-/^;U- 1 ->^u;t^'r-yU) y^yl/S, (2 
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^7"^)]/) (2 - y ^yl/- 4 - v^' D^r^^T-— v'U) 

4- i/i>n;j-^f-yU) (8 - > 3 - -/^ 

p;t^-r^;l/) ^^^^^l/S^ (8 -y 2 - :/^o;j-^7^^;l/) 

(3-y^;l/-3--/^'p;f^'r~;U) /f-Jl^s {3-/i-J\^-4 
-i/^ut^'r-)\^) y^;^S^ (7-y^;l/-4-'>^D;}-^-7^ji;U) / 
f-Jm. (7-y^;l/- 3-•/^o7^^■rJ:;l/) y^;WS, (7_y^;v_ 

(4 -y 1 - i/^l^ajj-^f^;!/) y (4-y^;U 
-2-iy^X3^C^T-~Jl') y^yVS^ (4 - 3 - •>^y' D:t;5'f'— 

-/U) y^Jl/®, i4-/i-J[^- A-iy^a^i-^i'-jU) /^Jl/m. (6-^ 
$^;l/-4->^P5j-^^-r~;b) y^/US^ 2 -i/^^DJj-^'x 

>tf-;l/S, (6-y^;l/-2-i>^D:t^-r^;l/) / ^;l/S, (6- 

t'v^o [4. 1, 0] 2 -x>- 1 --T^U/ t'i/^' n 

[4. 1, 0] '\7':5'-3-i>- 1 --T^l/^f-;!/®, t'i^:>n [4. 1. 
0] ^r^- I jl/f-jl^^ b*->^'P [4. 1. 0] 
-3-j:>-2--fyl/y^;l/S^ h->^'P [4. 1. 0] ^■T:;' - 4 - x > 
-2-^';l/y^;l/S, fcfi/^p [4. 1. 0] '\:/'^-2-x>- 3-'f;U 
^^-'US. h'v^D [4. 1. 0] ^y:^-3-a:>-3--f;Vy 
h'i/i^v [4. 1. 03 '\y^-4-Ji>-3-^;iuyf-;l/S, ti^^'a 
[4. 1. 0] 'x^iJ'- 2-Ji>-7-^>byf-;l.S. t'^i^P [3. 3. 
0] t ^ ^ - 2 ~ jLy- 2 - ^ JV/ ^jm, t'-yi^a [3, 3. 0] t ^ 
-2-x>3-'l'yl/y^;l'S^ Hi/^p [4. 1. 0] '\-/^-2-x>- 
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1 -^';Uxf-;l/S^ t''>i^D [4. 1. 0] - 2 1 --r;Ux 

^^US. b'i/^^D [4. 1. 0] ^•7'^'-2-x>'-2--r;l/x^;US. t" 
'>^D [4. 1. 0] ^7"^^- 2 -x>- 3 -^'yUx^yUS, h'v'^o 
[4, 1. 0] ^yr^-2-x>-4--f;l/x^;i/S, h:->^>o [4. 1. 
0] ^:7'i^^2-xy-7-'r^Ux^;|/S, t'y^D [3. 3. 0] H-^^ 

- 2 1 -I'-zUxf-zl/g^ b'i/^'D [3. 3. 0] ^5' ^- 2 -x> 
-2-^;Ux^;l/S, t'i^^'D [3. 3. 0] ^I'^iJ'- 2 -x>- 3 --fyl/ 

t'i/^n [4. J. 0] A,:ri?-2-x>- 1 -^;pxxx;US, b'ixr^D 
[4. 1. 0] ^7"^- 3 -x>- 1 fv'^a [4. 
1. 0] ^^^5^-4 -xy- 1 -^;Uxxx;l/S, t'i/^'o [4. 1. 0] 
^y^-3-x>-2-'r;l/Xx-;l/S. h'^^'o [4. 1. 0] 'XT^rJ^- 
'i 2 --r;l/Xxx;US^ t'i/^'D [4. 1. Oj '\:/^-2-x>' 

- 3 - <;l/x-fx;l/S, fi^^^p [4. 1. 0] '\-:f^-3-x>-3-'l' 
;UXTX;US^ f^'^a [4. 1. 0] 4 -x>- 3 -^;i/xxx 
>'US. t'v'^'n [4. 1. 0] 'ST*:^- 2 -x>- 7 --r/UX7^x;l/K^ t' 
i^^o [3. 3. 0] Jl-^'^-2-x>-2-^>l/Xxx;US, b'v-^D 
[3. 3. 0] 2-x>- 3-'rjUxxxyl/SI^0b'i>^Dr^U^ 

x;u-7xx;w^^ > ^ y-rx/i/^ d^x;1/», D/^s>-r^;l/:/7^x 

x;l/ya/^xyUS^ 0^+-l?x;uy7^x;U-a^©i/ /7 pr;i/^jL;by;U 

^x;|/^>f.^yUg^ ^^D7'D^^;l/^+i/^;l,S^ •> i^' D ^ p ^x;u^ 
^^x;ua^ i/^^ny-rx/l/^rotTxyl/S, pyxxyi/^f-x;i/^, •/ 
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'<>■^f>s^^^LT^^T^>J:^ ^g^l®-7^ mmmTiSi v^mm=Fi)^ ^ 

Schfi. 2 - b* >; i^jV^ 2 - h: U x;bJLf-;US, 2 - h' y 'J 

V >J ^uy 2 - ^' = <j f-;us, 3 - -r ^ u 

^I'S. 2 - 7 ;M 5";US, 3 _^ ij^p^ ^^^.^^ 2 - fp 

3 - fD ;M 2 - t' U ^ ^;U-M. - f U 5 9 

iVm. 5 - f U ^ 2 - f7 i^J^/uy f-;!.^, 3 - h° >; V 

y v*^i^;by ^JVmy.\i. 2 - ^ y F 'J ^l// ^ 

rfigi7;l/^;i/SJ /j:5|g(i. J^fg«S[l~6{i©iim^^X{d:5)*^<^®7;l' 
^^i^S^^U y^yi/S. x^^ws, yDh*;i/S, ^v^DbVu 

Sx sec-:/5^;us^ t-:/^;l/a^, '^yf-^uS. ^y^y^ 
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^'>^. yh^i^m. s e c--fh^'y^. t--7'V^'y^. ^'y'f-JVt^ 
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(2) R'« I - 2ffl®7X»S*5S±*-W-r5j^lfe*i[3-6<i©->:?n7;l/ 
+;WS*^U 1 - t KD+v">i^DyDb*;l/». l -k Kd + ->->^' 
ar^;l/S, 1 - t KD + i^-^^a^>f-yl/g, 1 - t Kd + x->^ d^s^- 
vyUS^ 2 - b KD + i/->i? D^p t*;i/S, 2- t Kd + >>':5'd7'^;1/ 
S> 2-tVaJir'>iy^vK>tJl'^. 2 - t Kn + i/i/i^ D^4^i/;US^ 
3- t Kn^->i/^D>r^;PS, 3 - h KD^i/i/^a^V^;PS, 3-t 
KP4'>>^D^+v/;Wg^ 4 - 1 KD4r>'>^'P's+>;PS^ 2. 3 - 

t Ka^i/v/i'ay^yl/S, 1, 2 - t Kp4>xi5' d'^V^^US, 1. 

KP + Vi^^P'^>'f-yUS> 2, 3-i/tVxJ^i/i/i^a^>i-jV 
K> 2. 4 - v^b KP^i/'>^'P'^>^;VS^ 3. 4 -v^t KP + i^v^P 
2. 3 -i>b KP + i/v'^'P^^^^yUKx 3. 4-xbKP + 

(3) XllOXIiNH^^L. 4'-CfcNH*>'$F*UlV 

(4) R'lmmns-^i 5mom^xii^m^(oimmmiti\(.Mm. 

^^wr^^T^pTU-^UTvu+zus^ (fILs ^75yu^;i/S^ T^+;i/ 
TS^$n-Cl^-C^>J;l^) ^^U *T'^)TgEi5C III] 

R\ R''S.a^R'liP]-"^U< ^ti-etix 7Xf^]!^T. Mryu 

+^USX(ij^^3~8{@®i/^'PT;b^yHI, i^^' PT^U'ir^yUS, b'i/ 
:?P7>'l/4^;US^U< lib i/i^PTyU^-yl/S^^-r^^ M)tC^^iR^<hR''X 
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•fS] T?S$tl^S. 'OvJyl/g, ^xT^^v'US. 7 i^yuyp hVl/S> 7 
i^yUT'D'^^^yt/SXIi 2 - f <; 2 - f 'j v>;l/ai^yl/S, 2 

- h: i; i^yuy D tfyl-S, 3 - t" ^yUg, 4 - t° U ypg^ 2 

--fi^V'JyUy^yUS, 2--< 4 - $ y 

f'-'i'S. 3 - '/ »; ^yps, 5 - f 7 V «; v/uy 2 - 7 «j 

^y^«^ 3-7iJ;M^yl.S, 2-h'DU;U/^;US, 3 - fa 'jyUy 
Ss 2 - b* U * >fx7W^ ^yUS, 4 - f U 5 v>x;l/y 5 - f g 5 

2-e^ -:>^;M^;Ua, 3 - f 'J - 4- 
fU^^'x^^U^f^yUS, 2- + y «J^yl/y^;u^^ 2 - Oy^i^yl.^ ^ 
yUSX{i2-^>K';;M^;PS ({Bt. i^A;>^;i,g^ 7x^^;l.S. 7 

fi«3!T;l'+yUS> ^^Dy>iH^, fi«5!7yU3+v'S. ySXlit Kp+ 

(a) -m.^ [I I I] 
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Ar 

HO— |- 

r1 



10 



€0OH 



mmw^. -jifts [ I V] 



y ->'l'7;ur^yUSS.C5^-r D7 U ->'l'7yU+yUS®m±®yk5KM?^liiSlft 

7/i/+/u«, M7yb3+>'S, 7iySs ^m-^ntzT i ju. tKp+ 

Xli7•;-;^;r+•^:^;^*'-;^5T-@iS$tlTl^TfcJ;c^) ^^Ux ^LT 

m^ntzi--2 m(D7m^^^±iz^-r^Pxmn 3 ~ 6 ^g® > ^ a 7;i/4^;i/ 

±« ^ W 1" ^ iK^I^ v3~6^ifDi>i:'D7;U^;l/S©ii^(i^©*^X{i^-lS 

^^W'rS7 5>'l'+yl/S> 7 >; ->'U7;Uy^;l/aX{i^-rD7 U -ATJI^ 
JV^om^ 'mizm UTHttflSilX liM7 ^ + •/ yu li 7 

(b) ±ie-a55«: [III] oijj\^:^:>mxii'^<DBLft^iimmw^-m^ 

[V] 
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HX-^^N- E [V] 




[VI] 



fSiUm Lfz'^^ [v I I ] 

R^°-L (VII] 

(c) [VI] (oit^m^fs^umi^fz'^, -kjc [vi i n 

R^'-CHO [vni] 

li-^ >-tr- >s Lxt >T t, J: c . mmmi-isi.v^m.n^=fi)- 

rum, mL-^tlfzTxJm. t Kn + ->y^yi.a, ■KM^ti 
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tfz. ±SB^ rvi I] {::fclNT. L{cJ;-,T|g$*l^ TMSJ <hLT 
^•hiz^ [V] RD^ [V I] {c*^^^T. ElcJ:r>T*$tl-5 R 5 

;Ut'-;U®^(D®i^7;H3 + -/7^;U>t;-^;l/^ ; fij;?.|^2 -yn^^;U:t+'> 
;57;U7Kj^;USI|07;U':r-;U;t + ->^7Ut:-;UK ; WiXn^y'^ ^ i3 

fijMiaim (a) ICfct^T. [I I II it [IV] 

[IX] 



Ar. R'\ xRafR"iiBt)se©.wi!*^W'r'5] X'^^ti^ijyy 

So 




N— R' 



,20 



[IX] 
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m^li. N. N' ->'v/i?D^^WU:^;U--i?v^ = Ks 1 -Jlf•y^- 
1 -x^yi/- 3 - (3 - ^jiT ^ y yp t°;u) ^^jyu^Ci^i* = K 
[III] Oit^l^MZtibX\--5^m. l~2^fi©|Efflrt<J: 

--:^y5^;t/7^yuAT = K> ':^3j-+-y->, h^w^y, ^uvKy-^ 

mU'^Uy^ i^auMA^ EgJg^fcJ^S\ i^^Dox^>, h'J^D 

h5tKn75>s N. N- ^;U;^;UA7 ^ h\ 'Jyt^-^ >i)<tf!-t 

^ ti I I] ©^t^tiM-rsiic [IV] o^b^tiX{i^-©i^o^ffl«ij^ 
O^C [IV3 <D\\:^mX\t^(D^{i. 1-5 ff^L<{il~2^;KD 
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C i ck o T ^ C t ;(>^T'^ 

^ CI 1 1] (Dij jut:>^^0m-^wimii(,mi. ^ [i i n <o-h)Vif^>m. 

■tirS::<!:{Cckf}fi^C<!:*^T'#. ^#xxf-;Hi, it [ I I I ] 

^^^U-r 5 h\ 1 - h Kn + i/A^^yj, .j7>/_;t,^®N_ t FD + i/^ft^ 
4-^hD7xy-;K 2. 4--:?::: hD7xy-yK 2. 4. 5-h 

Jt>$-ti-|#5C<i:*<T^. Stt7^ F(i. it [I I I] (OijJl^r^^^-^miZ 
'^^X. m^i-il, r -;^;l/*'^;l'>^'i' i ^'7'-;K l. 1' -:^J^^^~ 
;Uh'x (2-y ^;U^ 5 iJ^'v'-;!/) z t^zJ:fO'(^^Z.ti)^X 

^^o 

^ [1 1 1] <Dijj\yt>>m<D&mmmwt^ [i vi oit^^xii-^o 

^^b^^UV, i'PDTi-xyl/A, fflJ^TO^s i?^'DPi:5'y, 
h^tFP7^>, N, N--^^f-;UTt-,;uA7 ^ F. 'y^^-^ymt<iftL 
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-2 o'c-i oox<ommmt-r?>z.ti><T^Zo 
t/i. ^ [1 1 1] <oij;i7f.yi^(DRm^mmmzMi-^^ [i v] oit 

-jKxt [IX] T^$nSiSl^^b^!g!l4:, R"'d<fiig|$n^l~2j@fD7k 

h^^WinSo ^7Ky§i«<!:LT{i. ^^^iJ^y-zK ^7X^:5' 
Siaifi (b) ^;:fc(,^T. [I l i] ©:^;u.t: 
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m^&Xm (a) iziilf^^ [III] 0:fjJUt^>iStXli^(ORft^^mmt^t 

(Protective Groups in Organic 
Syn t li e s i s) , T. W. ^^'V-V (T. W. Greene)^. 
John Wiley & S o n s fct (1 9 8 1 fp) ^(cfB^CD^/J^^XId: 

So 

^3Ucj;*?)n^§ffiSt5}^!?ii, jg^, m{dry^y-/k 

8 O'COiBfflrtOSeT- 1 0 ^fel- 2 4 TOM C tizJ:t)i=rt>n 

So 
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Ar O ^ 

H0-(-4l-X-/ NH [X] 

2®pg|Ifct^T. ^ [V 1 1] (Ditmt. '2^mizm\:>x. m^on^Tiz 
^ [X] ©{b^^t5s: [VI I] oit^mto^mit. m^umm^. m 

-v^l' V7°nh°;Uxf-yl.7^ >^ N - ^ U N->^;I/t'o>J 

i^y. N-^f-yl/t'^^^'J N. N - f-/UT- »; 1, 8 - i?Tif 

h"->^'o [5. 4. 0] Vx^-T-x^ (DBU) X 1. S-i^Tiff 
i^^n [4. 3. 0] y:^-5-x> (DBN) 3Mj!^j^7 5 > ; 

M;t<*fcfUi^>, 4-i^p<f-/UTiy fUv>, tf3U>, +y 
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mmxn (o ics£^giiie5«: [x] o^b^ijj©!^ [v 1 1 ij © 
fm. ^^^~-^*r)vmm^m^^fzwm7i\zi.^'ino^ti}<'Q^. 

[X I ] 1 ^-.'I'fit^tLT^ 1 ^:;U'-iS!@J^ /K i?* L < li I 1 0 
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>^ y v' a^^^ J >?-igS©#aT{cSlt. •> i^' o T 

/U+;!/S±©;i-+ yS^S5c Mii'iJ'llJCfS bTfUIEOR ""©^JllJSJt.* 

J':^±{i^-</cSSlitIg (a) . (b) . (c) SOf±l2)3iJj*Tf#f,tlS^ 

Mxm.wtmo)mnvi.u^ti<hom^mi^^^t^o :^mm<Dit^^R 

i'^mU'^mz in V i t r oSO' in v i v oX(DlsXf} U 




[XI] 
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(I Ceo) ^^nmuzmnmi (kj x^mzo 

- yx (Hargreaves) [Br. J . 

Pharmacol.. 107#. 494-501H(1992^)]«-3c 
SLTrf-:./::o -r<it>t>x C H OSNBIISAX:^ U >i<kT-lr^;H3 U > l^-f/ 
(Receptor Biolo gyttSS!) > 0. 2 nM ['H] -N 
-;'^;UX3;J?55>(84Ci/nmol, New England 
Nu c 1 e a ril^) S^>'^*MII:^tl^ 0 . 5m 1 C05 OmM h 'J X-^gf. 
lOmM MgClj. ImM EDTAM(pH7. 4)4iTMa(*^ 
20'-25'C), 1 2 OM-f hL/c'#. 0. 5mlO?jc?^Uc 

hUX/<y7T-^to^T^^7X7^;l/^- (Packard zi.-7 ^ 
rJ'-yu-h GF/C) •e!R?|•»iSL^ 1 m 1 O^K?^ L^c h 'J X/< >y 7 

(Packard -7 ^ {; u i/y^Qt) ^jm^Xy >( )\'9-\Z^RmLfz ['* 
H] -N-^f-;l/X3;f:5 $ >©»*fvStk^-?^^p7°l/- h 
3 yts^y^- (Packard V-j-ffi'OyY) Xm%y.fz^ ^it? 

IS^ii^nttli^ ^x>RO'-r;l/y7 (Cheng and 
P r u s o f f ) (OT)'^ [Biochem. Pharmacol. , 22 
3 0 9 9- 3 1 0 8H (1 9 7 3^) ] {Ct«oT. mk^)iiyYXhh 

It (I Co) (K<) 
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Kj (nM) 


HI) / mg 


nig/' 


m, 








90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 




170 


16000 


39 


4.3 


420 



AX:^ U >Mg^<*fetn:ltl# (in vitro) 

W^U^limiLmiZi5H.^m^ (fi^l cm) im(>^fZc 1^*^-2 Omlcr>^ 
l/yx-^>-{f^^ h^ll?^ [9 5%0i. 5%C0.« 3 2°C. 1 /^M 
yohimbine (aaJ^EH) ^^t.^ X-Mtzbtz-^ ^ xm\^iz^ 

soM^muz'^^mmmmmi-Tmmm io. sms. 3ov) 

McN A-3 4 3 (2. 5 x 1 0 -^M. M,SlRfi^T::J'-X b) 

Ucg^. McN A-3 4 3 {lO'-lO 'M) ^®S)t*^^> 3©fflfi(C 

J^OMSMcN A- 3 4 3^mmt^^btz, McN A-3 4 3{CJ:SS 
f5{isMcN A-343 !9:4H9®iR^;g^ 1 0 0 % i LT^ Lf^o tftl^-ft 
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(KM ^^l6fZa 

^u^-mmmz'm^n^tzo sD^^m^^^y h (so o~5 o o g) ^ 
fco soa^^w-mitLtim. i3jw<a-ji (i o o-«m) '^^mm^^ 

^^UMmitrnzm^n^tzo s omm^ -yh (3oo~5oog) * 
iSfm^niii^^^'om^m^m-^^^rff&Lfzo t«;^-^5m i ©^'i/^^x-'^^ 

(9 5%02. 5%C02iim. 3 2°C) TJS/: b;^;-r /7 X 
Wrtf::^ W?S;^/ 1 . 0 i^±'lS:;'jO. B g{zxm?^.tfz. U^oy^tiii 
^K^^tzBBbfZo I ^f^^mit Lfz'^. 10 'M(r)i3/i^<zi-)uz^f)2 

mizxmLmmizm^tz^. mmt^^^iUc^-L (m^immm) . 

1 ()^'^tf-^i}JW<Z!-)V (1 0 "-1 0 •\VI) ^3{gffl«T'^Wj{-i^# 

SD^iittv>y h (300-500 g) ^M^E^-fr. M^tliU 
5$ 2 cmOil*^{^fi£Ljto 1i*'S-2 Cm I CD^^ uyx-^>-tf'5-r 
S^g(95%02. 5%C0^)i^. 3 2T) -ei^/::L/;-r^^>iX^F*3fC. 
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0. 5 gon.nizxmmuzo m^o^M^^iimzi^mbfZo immw- 

(1 O-'-l O^M) ^®^ia*>b3f§fflfiT'|g«fitJtCia#U fflfiSM 

^ufikmi'^mz.m^'t7':>tLo su^miSLy-j k (2 o 0—4 0 0 g) ^ 

BXLfZo M**5m 1 Lyrx-^y-if^^ h^ftfi^ (9 5%02. 5% 
CO.iim. 3 2°C) X'ii/^l./;:-7r7XWi^{c. ^:7]JW?g:^0. SgtCTiK 

;^oMtuA:o mmmizxm^b^mizM'ytz'^. ^m^t^^^^k^L 



S2 AX* y (in vitro) 





Kb (nM) 










^'C>J5f M2 






i^K M3 


M1/M3* 


M2/M; 




28 


1200 


10 


98 


19 


2.8 


120 
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J^Xij^yM.^ ^^mtn^m (in vivo) 

1) ^ y hizm^^'^^m^m (i. V. ) 

8-1 imU (3 8 0-4 2 0 g) Oxr^-^^K-U -fl^Mtt^ y h^-^ 
U^y (7 5 0 mg/k g. i . p. ) R0fa-^o5P-X (3 7. 
5mg/kg. i. p. ) T'KK'U ^tlC:^-^-U^ffAb/Co t^. 

(5 mg/body, s. c. ) iZ^^^^nW^^^i'mULtzm. 
Pulmonary Mechanics Model 6 
(Bu X c o) ^ffll^TAX^mTtcr^Mt^:^)Bl)^L/Co W^mU^ 

Wd3U :itl^l 0 0%<bU/Co 3> ha-yUP{cfc{:f5T-tr^;'l/3»J yg| 

2) ^ V hizisi-}:^%'^^tmm (p. o. ) 

t^}^W^I5nti^#UA:. 8-1 I mm (380-420 g) <DX-fy- 

(50///Kg, i. V. ) m^to^mmim^m^LfZo nvbD-yugf 
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m3 j^xiji) y^^m^tKitm an vivo) 

















(mg/kg. 


(mg/kg, 




Lv.) 


D.a) 










0.080 


0.3 




atoropine 


0.0043 


0.27 


iprairopiunn 


0.0015 


13 



^mm(oit^mi. ±i^<DmmBcoi^mxiii'm(otzi6izmmizm-t 
^izmvx^ ■^mzm\ m^mz^^^tio ^mmmt^z^ ^amzmv 
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mitimit. "fi^^m^i^jj^xiizf y^mmizT^m'^imm^^fzmmx'ir,^ 

0 0 1-1 0ing/kg^l~|!flHl{Z5^{^TJ541-^^^)*^i?*bI,^o 

N- fl - (4-yf-;l/-3-^>-r-;l/) fc'^'; v>-4--r;I/1 -2- 
7$ K 

Mi*: 
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xmi, 4-7; y- 1 - (4'-y^yi/-3-^>7--;u) e^u -jy » 2 

4-t h + i^^yU.+r^yUT^y h'^y 4 g©T-{r h^h'J/l/ 

2 0ml ^attCl^K^ iJ'>A4. 1 5 gs 5 -T'o^-- 2 2 

1 4 g3S^!>'a«i;^tJ^U'>Al 6 6mg^lli^5(:to;ts 2. 5^^^ 

/g^Kxf^;l.= 1/1) J=T3RI|!lUSfe®(*l. 6 7 g*»fc, Cin^pf 
y-yH 6ml WPU. 4 N:i[B$->?;t+-9->4m 1 ^Sdx.T^ST1. 

xmtzo 

M -2- ( I. 4-v^;f^Hj-Xb'o r4. 51 x^^-S-^^U) -2-h 

2- (1. 4-i>;t+1f;;^t*P [4. 5] xj^-S --T ^l') ~2-tKP 
^>'-2-7x— ;l/8^Bf I 6 ImgcON. N-i> /^jVsiiJl^Ari K5ml 
?§?«lC^za{c:-C. 1. r -;^^U*'->'b>'l' $ :$^y-;H 0 Omg^jD^I^ 
zSflT 1 l^raiat^i Lfc„ SfE^lCMlC 4-7$y-l - (4->t^jV-3~ 
'Ox^;!/) b-/>^i; •^y2igjg!^i 4 Omg. h U :nf-;UT 5 > 0 . 
4 m K 4 - i^y ^;!.7 ^ y f 'j > 5 m g ^|iEi)!:ft]^^a{CT 1 MJ^ L 
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nii>tiizn&^ii^m.mmm^ hr77>f- (k i e s e i g e 

6 0F2S4. Ar t 5 7 4 4 (/JV9t±m) ^ aut^jVl./ / ^ J ~jl= 9 

XS3. N- ri- (4 -/^;l/-3-^>x-;l/) b°^»; >'>-4 --f 
M -2 - (4-:t^7'>^P^^v;U) -2-b Kp4'>-2-7^-;1/ 

N- [1- (4 ->f-;p-3-^>T-;U) f'^y i;>y-4 -'T;!/] - 
2- (1. 4-i?;t^-9-xeD [4. 5] x:^-8-'f;l/) -2-tKD + 
i^-Z-^x^^UT-b hT5 K8 9mg07-b h VSm 1 ?§fftlcp- 
>;^;l/j^>S$* l7kfa^4 5ing^ TkO. Sml^-toX-s ^«a-C-2 Oi^f^^ 
©^5 0 "Cj^T 2 mm.^ L/Co SM{i:MltW7K^An;^ ^ a a ;^;UAtaj 

(K i e s e 1 g e n"6 0 Fzj,^ A r t 5 7 4 4 (p< /U^'^dSSl) ^'Dd 

Ig4. N- n- (4 f->>l/-3-^>x-;U) b'^U-:>>-4-^ 
^Ul -2-hKa4->-2- (4-h Kd^->v^p-%4>-;1/) -2-7^ 

N- [1- (4 ^^Iz-s-'^Vt^ji;!/) h'^U 4 - 
2- (4-7r4-V->^a^+->>'l') -2-t Kn^>'~2-7i— >;l'7-fe h 

75 K4 img©y ^y-;^2ml^§■^^csstcT?kS•^l:'^'>^:^^»J0A 

(Kieselgel^"60 Fjb,^ Ar t 5 7 4 4 (^^^U^^^:^) ^'dd 

'H-NMR(CDC1,. 5ppm) :0. 94-2. 50 (19H. 
m) , 1. 6 0 (3 H, s) . 1. 6 8 (3H, s) , 2. 7 0-3. 0 0 
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(3H. m). 3. 46-3. 60 (IH. m), 3. 61-3. 79 
(1 H. m) 5. 0 0-5. 1 0 (1 H. m) . 6. 4 8 (6/7 H. 

brd. J = 8. IHz). 6. 73 (1/7H. brd. J = 8. 

OHz) . 7. 2 2-7. 4 0 (3H. m) , 7. 5 4-7. 6 5 (2 H. 

m) 

<g3^Mft&FAB-MS (m/e, (C35H,. N, O, + H) * <»: Ux) : 
4 1 5 

ri- (4-y^;t.-.S- ^>^-;p) t:^^) •^y-4~-^M -2- 
b Ka^->-2- (2-b Fa^i/ y'^a^iy^ji) ~2-y ^-jVT-t K 
XiJ£ 




7x^;^^'•'J7^+•>;^S^4 2 3mg<i:y Y^iy'J^x^u/ ^y2^Z n 1 

yU) e^«Ji?>. 2^®^i^6 0 0ing&c;c-:/^7yof;l/x^;l/T$>l. 
4 6 m 1 O u a A 15ml ^g«^'vtt];tgfi|cT 1 ^f^mW Lfz. KJt^ 

TOif^vU) {ZTffiS^U ^^^b^i^d 7 ImgmtZo 

^^2, N- ri- (4-y ^;U-.'R-/>^>^^;m b-^u >:;>-4->f 
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N- [1- (4-^^yU-3-^>7^-;l/) b'^y >=>-4-^';H -7 
x^;b^*>J;f+i/;l/ieT 5 K70mBOxh7tKn7^>5ml 
{C. -TS^CTl. 5M>J5^'i' A>?-f V^D t*;l/T i K'\+1?- >?$«[0 . 

ns.^ ^ L n ic> ti tz nm ^ m m m m ^ Q ^ v ^ =7-7 ^ - 

(K i e s e 1 g e 1 ^"6 0 FaB.. Art 5 7 4 4 (y^U^'M) ^dp 
d->;l/A/y ^y-;l/= 10/1) IwTMU M^t^^^S 8,mg^-Mfe?a 

Xg3. N- n- (4 f-;>P-3-^>7"Ji/l/) e^'J>^>-4-^ 
-2-h Kp^'>'-2- (2-b Kp^>>^o^>^y|/) -2-7x 

N~ [1- (4-;<f^;U-3-'>i>7'^>l/) f'^'J x>-4 -'T;]/] - 
2~ (2-;r4"Vi^^D^>f-;l/) - 2 - 1 Kd + >- 2 -7 x^>'UT-t h 

R f mA^fli>^mit'^^ ( K i e s c 1 g e r^' 6 0 F . 

Art 5 7 4 4 i;^Jl^nM) ^ oa;fx>»UA/y ^' y 1 0/ I ) 
'H-NMR (CDCI3. 5ppm) : 1. 3 8- 1. 8 5 (6 H, 

m) , 1. 60 (3H. s) . 1. 68 (3H. s) . 1. 85-2. 22 
(8H. m). 2. 22-2. 40 (2 H. m), 2. 7 5-3. 10 
(3H. m). 3. 61-3. 25 (IH. m). 4. 00-4. 12 
(IH. m). 5. 00-5, 09 (IH, m). 5. 5 3-5. 65 
( 1 H, m) , 6. 9 5-7. 0 4 ( 1 H, m) , 7. 22-7. 39 
(3H. m) , 7. 5 5-7. 7 8 (2H. m) 

ffi5>»^FAB-MS (m/e. (C2. ILns N, O, + H ) ' <!: LT) : 

4 0 1 
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R f immit^Hilf (Ki ese I ge r"60 Fjs., 

Art 5 7 4 4 i/J]^i^t±W ^ p D;fv;UA/> rJ' y i 0/ 1 ) 

'H-NMR {CDCI3. ffppm) : 1, 4 0-2. 4 2 ( 1 6 H. 
m) . 1. 60 (3H. s) , 1. 69 (3H. s) . 2. 80-2. 98 

{3H. m) . 3. 6 4-3. 7 1 (1 H. m) . 4. 0 5-4. 15(1 
/3H. m) . 4. 6 0-4. 6 4 (2/3 H. m) . 5. 01-5. 10 

(IH. m) . 5. 2 5-5. 7 2 ( 1 H, m) , 6. 96-7. 07 

(1 H. m) . 7. 18-7. 3 9 (311. m) . 7. 6 5-7. 7 8 

(2H. m) 

fi^^*6FAB-MS (m/e. (C„ H.„ O., + H) " i UT) : 
4 0 1 

mmms 

N- n- (4-y 5">W-3-^>7^^;U) U V~ 4 — < ;M -2- 

(1, 3-trans- 3. 4 — cis-3. 4 -i^t Va^iy ^ a^i^ 

^;U) -2- b KP^^-2-7a:^;l/T-ir > 




N- ri- (4 -y^yl/-3-/^^>5^JI.;b) k-/><»J f:?>-4-^ 
>>t^]-2-(l, 7-trans-l. 5-cis-.^. s-j^/^j],^ 
2. 4->?;t^-»h'^»a Fa. 3. 01 yj- ^ >7 -7 jV) -2-k f ^o 

2-(l, 7-trans-l. 5-cis-3, 3-i^y-f;U-2. 
4-yt^^if'>^u [3. 3. 0] ;j-^>;$^-7-^;W -2-h Ko + 
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XU2 . N- ri- M-^'f-;W-3-^y5^:^yl/) b*^ ij >- 4 
-'l^] -2- (1. 3-trans-3. 4-cis-3. 4-i>hKp^-> 
i^C^v^y^ jU) -2-b Kp4^->-2-7x-;bT-fe $ Kg)i^5fe 

N- [1- (4->f-yl/-3-^>T-;b) e^U i?>-4 --fyl/] - 
2-(l. 7-trans-l. 5-cis-3, 3 ~ / "f- jU~ 2 . 4- 
>';t4^-9-t:'->i? D [3. 3. 0] ti7^~7~-(ji) -a-tKp + v-- 
2-"^ i-^'l'T-t h7i Kl 9 4mg^x h5 t KD7 7y8m 1 -7k 
3m 1 ?l^gf{;^A?L> p- h;l/xyx;U:}t>IK • 1 Tk^Dife 1 1 Om g^to 
6 5'CT3M«IJ*ty::o W^SfJctaioltTk^to^^ Dp.t^;^A^4ti3 

(K i e s e 1 g e 1 ^^6 0 Fjm. A r t 5 7 4 4 (>i Jl^C7^±W ^ ti a 

'H-NMR (CDCU. 5ppm) : 1. 2 5-2. 3 8 ( 1 4 H. 

m) . 1. 61 (3H. s) , 1. 69 (3H. s) , 2. 66-2. 87 
(2H, m). 3. 34-3. 49 (1 H, m). 3. 60-3. 79 
(in. m), 4. 08-4. 24 (3 H. m). 5. 00-5. 11 
(IH. m) . 5. 90 (IH. brd, J = 7. 8Hz). 7. 25- 

7. 4 1 (3H. m) . 7. 5 0-7. 5 8 (2H. m) 

ffi^^)5?#&FAB-MS (m/e. (C m H.-,o N, 0, * H ) <>: UT) : 
4 17 

N- n- (4-;<»;l/-3-^:^-rJ::.;t/) e^U -I^^- 4 -2- 
(1. 2-t rans-2. 3-cis-2. 3-y b Kp4^>^^» p^> 
^>>U) -2-b KP4^->-2-7x-;b7-t? K7; K 
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2-(l. 6-trans-l. 5-cis-3, 3->?y^;l/-2, 
4--^^4-1fhi/i^p [3. 3. 02 ^i^^-7-'<jU) 

R f m^bU ^^^it^^ (K i e s e 1 g e 1 6 0 F^s. . 
Art 5 7 4 4 (/Jl^^UM) ^ n p^^yWA/y y 9 / j) 

'H-NMR (CDC I3. 5ppm) : 1. 2-1. 4 (2H. m) , 
1. 4-2. 0(8H. m), 1. 60(3H. s). 1. 68 (3 H. 
s) . 2. 0-2. 2 5 (4H. m) . 2. 2 5 - 2 4 ( 2 H. m) . 2. 
7-2. 9 (2H. m). 2. 95-3. 1 (IH. q. J=ll. 
2H2). 3. 5-3. 85 (2H. m) . 3. 95-4. 15 (2H. 
m) . 5. 0-5. 1 (IH. m) . 6. 5 3 ( 1 H. brd. J = 8. 
OHz). 7. 25-7. 4 (3H. m) . 7. 5-7. 6 (2H. m) 

mmmFAB-MS (my^e, ( Ha^ N. 0. - H ) • i LX) : 
4 17 

R f tt^h^C^^Jg^b^t) (K i e s e I g e r» 6 0 F^^, , 
Art 5 7 4 4 JV^t±m) ^ avMM.X ^ J ~Jl= 9 / \) 

'H-NMR (CDCU. <5ppm) : 1. 2-2. 25 (1 4H. 
m) . 1. 60 (3H. s) . 1. 68 (3H. s) . 2. 25-2. 4 
(2H. m) . 2. 7-2. 9 (3H. m) . 3. 6-4. 2 (4H. 
m) . 5. 0-5. 1 (IH. m) . 6. 63 ( 1 H. brd. J = 7. 
7Hz) . 7. 25-7. 4 (3H. m) . 7. 6-7. 7 ( 2 H. m) 

mmM^PAB-MS imXe. ( H,. N. O. - H ) • <i: LT) : 
4 1 7 



IIJI66aj5 
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10 (2R) --2-b Kd^v/-2- (3-5^+y •xj^n'^y^yi/) -2-7 

R f ^ ^ H ^ !^ ( K i e s e ] s c 1 6 0 F,*, . 

Art 5 7 4 4 ^ O P tWUA/^ y -;W= 9/ 1 ) 

15 'H-NMR (CDC 1 3. 5ppni) : I. 2 0-2. 3 8 (2 2H, 

m) . 2. 6 8-2. 9 0 (2 H. m) . 3. 2 0-3. 4 2 ( 1 H. 
m). 3. 60-3. 85 (2 H, m), 4. 28-4. 48 (IH, 
m) , 5. 0 0-5. 11 { 1 H. m) . 6. 0 5-6. 2 0 ( 1 H, 
m) . 7. 2 0-7. 4 1 (3H. m) . 7. 5 1- 7. 6 1 (2H. m) 

20 n i m'l^fsii^mmit^^ ( k i e s e i g c e o . 

Art 5 7 4 4 (^^l/^^M) odH-wI/A/^ -;P= 9/ 1 ) 

'H-NMR (CDCI3. 5ppm) : ]. 2 0 -2. 4 0 (2 2 H. 
m) . 2. 7 6-3. 0 0 ( 2 H. m) . 3. 4 3-3. 8 0 (3 H. 
m) , 4. 2 0-4. 2 7 (1/2H. m) . 4. 3 0 -4. 4 0 ( 1 / 
25 2 H. m) . 4. 9 8-5. 10 (1 H. m) . 5. 9 0-6. 14 
(IH. m). 7. 20-7. 39 (3 11. m). 7. 70-7. 80 
(2H. m) 

mmm6 

30 (2R) -N- ri- (4-y f-;l/-3-/<yx-;l/) b'^'j >^ >- 4 --f 
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-2-fc K a4^v/~2~ r (1 S. 3S) -a-h Kp^->'>»pa^> 




(2-b Kp + i/-2- [ (1 S) -3-;t^V->^n'^;>^;i/] -2- 

'H-NMR (CDC 1.,. 5ppm) : 1. 2 3-2. 3 9 ( 1 6H. 
m) . 1. 60 (3H, s) . 1. 68 (3H. s). 2. 68-2. 95 
(2H, m). 3. 21-3. 40 (IH. m). 3. 60-3. 81 
C2H. m). 4. 35-4. 47 (IH. m), 5. 00-5. 10 
(IH, m) . 6. 08-6. 11 ( 1 H, m) . 7. 19-7. 42 
(3H. m) . 7. 58 (2H. d. J = 7. 2Hz) 

fi^«¥t&FAB-MS (m/e. (C.. H^.N^O., + H) <h LT) : 
4 0 1 

..(2R) -N- n- (4-y f-;l.-3-A;>xx;b) b'/N^ U >- 4 
^3 -2-b Kp^>/-2- r (IS. 3S) -3-b Ko^v/v^p/^> 
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COOH 



(2R) -N- [1- (4-^5^;i/-3-'^>x^yl/) h''^Ui?>-4- 
-1-;^ -2-t Va^>^2- [(IS. 3S) -3-t: Ko + v/v'^'d^ 

(2R) -N- ri- ( 4-^^/1/- 3 -^>7^-;U) >J >- 4 --l* 
-2--b Kd4^->-2- r (1 R. 3R) -3-t: Kp^'>-^^n^> 
"2-7xX;l/7'b h7 S K 




2-t KD + i^-2- [ (1 R) -3~t^y>^v^y^Jl} -2-7 

'H-NMR (CDC13. <5ppm) :1. 28-2. 2 1 ( 1 4 H. 

m) . I. 6 0 (3H. s) . 1. 6 8 (3H. s) 2. 2 5-2. 3 9 
(2H. m). 2. 65-2. 90 (2H. m). 3. 21-3. 38 
(IH. m) . 3. 6 0-3. 7 9 (2H. m) , 4. 29-4. 38 
(IH. m), 5. 00-5. 10(1H. m), 6. 00-6. 12 
(1 II. m) . 7. 2 0 - 7. 4 0 ( 3 H. m) . 7. 5 7 (2 H. 

b rd. J = 8. 3Hz) 
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fi^ft?«&FAB-MS (m/e. (C^. Ha^NzOa + H) ' <!: LT) : 
4 0 1 

(2R) -N- (l-'>»n^y^;l/y^;Ub°^U-:>>-4--l';U) -2- 
b Kp^'>- 2- r (1 S. 3 S) -3-h Ko4^->->:^P^>»;U1 - 



^§2. (2R) -N- (l-'>^XDy\-r^jU^=hJUt'^^) y>-4-'< 
;l) -2-t Kd^->-2- [(IS. 3 S) -3-h Kp4^>>>^^a^> 

(2-t KO + -/-2- C (1 S) -3-t^yiy^a^y^;V] -2- 

> • 2 ^ge^^ffll \ ^Jfe^flJ 1 2 . 4 i I^^C UT^JS-ft^i^^ailit U 

/Co 

'H-NMR (CDCls. dppm) : 1. 0 3-2. 4 0 (2 7H. 
m). 2. 70-2. 90 (2H. m). 3. 25-3. 40 (IH. 
m). 3. 61-3. 92 (2H. m). 4. 38-4. 49 (IH. 
m). 6. 18-6. 32 (IH, m). 7. 23-7, 40 (3H. 
m) . 7. 5 8 (2H. b r d. J = 7. 8H z) 
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(2R) -N- [1- ^;Uh°U ':^>-2-^;uy ^yb) b'^U v 

-2-b Kp^'>-2- r (1 S. 3 S) -3-b Ka»-> 



3 2 Omg, B^Kl 0 OmgRC/TK^^fk h 'JTHr h + ^'•f^'i'f^:^ h 'J't7 2K 

^D-7|s^^^7>f- (STOIIi: ^'nn+wUA/y ^'y-;U=5 0/1) 
<CTifS^Lafe@(*5 4 Omg^^i/Co Ctl^/ ^y-;U2 0ml Ki^m 
1 0 9 J-)V\Om\ ^m^X^i^X 2 0 WW L/c„ ?g 

X@2. (2R) -N- [1- (6->f->/i/b: ^'>-2-^yl/y b' 
^'J ■^>-4--Y^Ul -2-b Kp^'>-2- r ( 1 S. 3 S) -3-b K 

4-T^y-i- (6-y f-/i/b'y x>-2->i'yuy b''^ • 

'H-NMR (CDC I .,, (5p pm) : 1 . 2 5-1. 9 3 ( 1 0 H. 
m). 2, 11-2. 28(2H, m), 2. 51 {3H. s). 2. 
61-2. 80 (2H. m). 3. 20-3. 37 (IH. m). 3. 56 
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(2H. s) . 3. 6 0-3. 8 0 (2H, m) . 4. 37-4, 43 
(IH. m) . 5. 9 0-6. 0 9 ( 1 H, m) , 6. 98 (IH. d, J 

= 7. 5Hz), 7. 15 (IH, d. J = 7. 8Hz). 7. 22-7. 

38 (3H. m) . 7. 4 5-7. 5 9 (3H. m) 

2- (1. 4 -':^;j-^-»xh'a [4. 51 -fij- 8--f Jl^) 
•>-2-7x-yl/BtB& 

^^1- 5- (1. 4-v;f^»Xb-0 C4. 51 7 -J:.>- 8~ 

-2. 2-i^y»;i/-5-7xJ^yu-i. 3--:>^4^v^ >-4 

2, 2 5 -7 i,::;!/- 1 . 3 - ^ V ^ >- 4 > 
2l3mg©xhvh h'tiy v y 5m I mi^iZ- 7 SVTl. SM'j^OA 

Ko 7 ^ > 1 . 5ml izmm bxm^. mtz i . 5 itmmw l^o ;R)e&?i^ 

5 0''C{C#gUTmnmT>*.:i'!7iU7k^?i^^SD^SlC^ia^i^a 

if7Klig|@ev^4-/'t7AT'^^L/Co M^M£ES4L4 8 3m g0n^-mK 
^^mtZo Zti^}d')i^>4mHzmmL. m%Tmt^yi--Jllml^ 

^77^- (Jirja^ji:'\+l^->/'S^Kx^;U=5/l) {CTliSllL^jl'ft 
^^3 3 9mg^jfet^^3tiLTii/Co 

^S2. 2- (1. 4-^?:t^-«fXh'a r4. 51 ^'ij~8~^jl) - 
2-b KD4^> >-2-7^-7UB^E?g)AB& 

TkM^M^yi^ASe Omg^y^y-yUl 5ml -7K4ml 
fi^t. 5- (1. 4 -i^;i-+-tfXt'p [4. 5] x^;^- 7 -x>- 8 

-2, 2--;?p/f-;l/-5-7x.:i;U- 1. 3 - 7 7 >- 4 > 



wo 97/45414 



46 



PCT/JP97/01770 



3 6 0mg^mA.X6 5XTmmmWbfZo S«^7kT^f?LTi>i^ 

2- (1, 7-trans-l > 5-cis-3. 3->?y f-;l/-2. 4- 
10 \3. 3. 01 ^^^-7-^;U) -2-h Kn4^v- 

1 . 5- (3-h Kp4=--/->^ a/<>^;U) -2. 2-v>>y^;U~ 

2, 2--:>yf^yU-5-7x~/U-l. 3-i^:i-4^V^>-4-;i->2. 
15 6 6 g(Dx t Kp7^ > 1 3 Om 1 ?g^ijt{z-7 S-CTl . 5M'J-f«i>A 

m^/^J-jUl 2 Om 1 C/gj^L^ ^Kt^Ti^mitt^^mi- h 'J^A2. 

25 '^m'mAim-?<r^^'>t;2.x^muzo ■m'^m.^^Lx^mit'^i^) 

3. 7g^1ifco 

XS2. 5- (2-->^ a^>i^>- 1 -^f;!/) -2. 2--:^y5^;l/- 
5-7x-;V-l. 3--:^:t4^V^>-4-;^>B>Og5- (3-v^P^y 
-r>-l -2 . 2-x>^;P-5-7xJ:.;l/- 1. 3--:>;i-^V 
30 4-:t>(D^ fi&^ 
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5- (3-t Kd + >>^ D^>f^yl/) -2. 2->^;><f-;l/-5-7x- 
^U-l, 3->';i-+V7>-4-;fy3. 7 g©i^Kx^;H 5 0 m 1 M 
ir^K/^T h U JLf-/U7 ^ > 5 m u ^it/ ^ yxjvt^ yir 2 m 1 ^MiX^n^ 

0 0ml {C?g^U 1. 8-i?7-<f h'i/^D [5. 4. 0] -i; >x 
;<7-7-xyi Oml^tt]X.Tl 0 O'CJIT 2 Ol^fel^jQ^at^ L^„ SlE^S? 

IM.'i. 5- (3. 4 -vb KD^ v->^p/v;>^;i,) _2. 
^-5-:7x-;l/- 1, 3~-:;^7f^v5>- 4 -;^>scf5- (2. 3-:^ 
b Kp^x^^a^>^;p) - 2. 2 - 5 -7 ^^yU- l , 

5- {2-^y^u-^yy-y~\-^,'^-) _2, 2 -i/V 5 -7 xX 

^VU) -2. 2-i;>f-;|/-5-.-7^^;i,_ 1 3->^^+V^>-4-;f 
>®ii^ig54 7 7mg^7-lr h>2 Om I -7X 1 Om J ©rl^gflj^d? L. 
N-y^>rp^;|.;^.;>_N-;^+> K5 SOmg. ^ %mmKciC 7. 1 ^ I. 
1 m 1 ^Bi^^*x.^ig{-T3MftJ$L^z<, U.^mzmmm.i- h A;£^jd . 

1-1/1) iZXnmU mmit^mS'- (3. 4-i;b Ko + >/i.^D 
-^>f^;U)-2. 2-v?>^;U-5-7x^;U-l. 3 - v 5 

^;U-5--7xXyU-i . 3~-;;f^v5>-4-;f >;&-etl-e'n 
2 0 6mg, 7 dmgt^^mmtLxmtZo 
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^^4. 5~(1. 7-trans-l. 5-cis-3. 

JU~2. 4- i^7t=¥-^h''>^u [3. 3. 01 ^-7 JV) -2. 

2 - ^ y ^yp - 5 - 7 X j::.;!/ 1 . 3 -iy't^V ^ y~ 4 > g)^B£ 

5- (3, Ku + x->^D^>^;l/) -2, 2~y^i-jU-5~ 

7x— 1 , 3-y:t^V^y~4~7i->2 00mg©7-trh>l 5ml 

fDi^2 5mg^to;l. MSICTI 2l^^atj^Lfco h >^^E®^Lj# 

XmS. 2-(l. 7-t rans-l. 5-cis-3. S-v/^;!/- 
2. 4~=J'i:^^\i=y^u \3. 3. 01 -2~b Kp 

4- :^-2-7x^;ua^Sfrg)<g^Bfr 

5- (l, 7~trans-l, 5~cis-3, 3-i?>^;l/-2. 4- 
>?;j-+ifb*i/^n [3. 3. 0] -2. 2--/V^;U- 
5-:7x— /U-I, 3-'yt^Vvy- 4-'^y2 1 8 m gOy ^ 

1 0ml *5mlig^i^{C^^g(CT. ifmt-i- \- ^) ^ U2 2 Omg^tox.6 5 

1 7 5 m g^afe@{*<!: UTlifc„ 
#^flSJ3 

2- (1. 6 ~trans. 1. 5-cis-3. 3-i>M')l-2. 4 - 
>^;f^»fc:->»p [3. 3. 01 j^-7-^yl/) -2-I1 Ka4^i>- 
2-7x-;bi^y 

5- (3, 4-':>t b'o^'^i/i^u^y^jl) -2, 2--y/^)U-5- 
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mm 4 

(2R) -2-h h'vAr>-2- r (1 R) -3-:t4^V->^D^>^ 
~2-y :c-;mm7in (2R) -2~b Kp^'>-2- f (1 S) - 

^^1' (2R. 5R) -2- (t-r^;i.) -5- f f 1 R) -3-;j-4- 
(2R. 5R) -2- (t--7 >;l.) ^5- T (IS) - 3 -;*-4^ V •/ ^ p 

D. -lf-/<.yyN (S e e b a c h) t.©:;^^: [Tetrahedron, 
40^1 3 13-1324H(1984^)] iZ^-yX^n^HLfz (2R. 
5R) -2- (t-^f-yp) -5~7i-;l/-i. 3--:>;t4-7^>-4 - 
1 Omg®-r h^tKP7^>20ml ;>< 5^;i/r; >jg i; y 

V/g^^ 1 . Tml^jgTL. 3 0 5>PBmj^L/c^i^^p^>xy > 
2 8 5ing®r K^t Kp7^>1. 5m 1 •^«t^fto;tx Mf= 1 . 5I^Fb1IK 

(®TO8t : '^^-y- >/'B^»ji:.^;U= 15/1-10/1) {3 mm LSI! 
it^<^^<:Mtll 5 0mg, 2 5 4 m gv^^^^^t LT<#/Co -etl-en© 

NM R © N O E ck D Lfco 
^^2. 2-h KP4-S/-2- r f 1 R) - 3-;i-^v~>^o/^>^yUl - 
2- 7x-;l.}^SeRCK (2-b Kp^>.-2- f (l s) -3-;j-^v->>» 

(2S. 5S) -2- (t--/f-yu) ^5- [ (IR) -S-^f+Vv'j^p 
-O^v'U] -5-7x^yl.-l. 3-i?;i-^v^>'-/|";f (2S. 
5S) -2~ (t-yf-yU) -5- [ (IS) - 3 -;t+ 7 ^ >f- 
JU} -5-7x^;U-l. 3-i>:f+v^>-4-^>-$.fflt\ #^^|J2X 
g5 <i:(Hl^©:^-S(CT^||>fl:^%)^^n^-'nS!iSU/::o 
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IS ^ 0 $5 a 

( 1 ) -JIftxt 1 1 ] 

HO— |— U-X— /~N- r2 [ I ] 

XP7 U-yU7;i/+;l.S®]g±07K^lgi^<iM7;i/+/i/g. ''>Dy>'igi 
i^. {£*fi7;m + >'S. 7iySX<it Ko + ^^'f-^UST^I^^nTl^T 

(2) A r x^;us-e*,sm5fcig 1 lete^t^tixii-E-^n^a^jfc^^ 

(5) RWf5i»: 
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-Q— i— i— Re 



^J^X-m^ $ tiT I ^> J: t ^ •> rJ' D T ;UT L < (i d T yl/ 

•CE^$nTl^Tf)J:(,>t'>'^D7yl/+;P7;i/+ L < ( A h* ^ □ 7 > u 

T'if^ ^ tlTt t> cfc I ^ •> D 7 Jl^- jur J[^^Jim-l'i L < •> ^ □ 7 ;u 

^I'tEfe $ tlT t t> J: I ^ k" ^ P 7 ^ ;U7 ;l/Sfr L < (i f d 
7;l/y^;i/7;uy^;uS, n7yU^y|/7;l/+-;U^X(ii^:;' D7yU>y— 

o-^jzyUSXIi 2 - If 2 - f >J 2 - f 'J 
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t° U ^ iy-Jl^ ^/US. 4 - f ^ 9jm. 5 - f; i v^-;Up< ^ 

^fUS. 2 - 1*5 3 - If U iJ^':^^;!^/ f-ypSs 4 - t° >; 

(8) N- [1- (4 -^f-yp- 3-^>-r— h*^ U > - 4 - 'C ^U] 
-2 - (3- t KP+i/v^a^>^;l/) - 2 - t Kd + >- 2 - 7 x-yU 

T-khTiv\ N- [1- (6 -y ^;i/tf vy- 2 --r^i/y 5^;i/) e^u 

•y'y-i-^Jl] - 2- (3-t Kn^-^^-V^D^yf-yU) -2-hKD4- 
'>-2-7x-yl'7-br K3^liN- (I - >ifa^zf^j\^/ 

-2- (3 - h KD + i/i/;>p/<>f^;P) - 2-tKa + 

(9) (2R) -N- [1- (4-^5^;l/-3-^>xr-;U) f'^Ui^y- 
4-'f;l/]-2-[(lS. 3S)-3-h VaJi-iyi/^^^y^ji] -2 
-t Ko^->-2-7x-yl/T-fe h7= h\ (2R) -N- [1 - (6-y 
^Jl^\=:V-y>-2-^/l/^jU) t'^ ij 4 -2- [(IS. 
3S) -3-h Ko^^vi/^p^y^yi/] - 2 - t Kd4^->- 2 -:7x^;U 
7-{rh7^ FXii (2R) -N- (I - i/^^ u^-f^jU/ -yy- 

-2- [(IS, 3 S) -3-hVx:iJf-->'>ifuK>tJ\^l - 2 

-h Kn+s/-2-:7x^/i'7-i?h7 > m^^imwtoit^mxu^om 
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(1 2) m^mimm(D-f&^ en ©i. 4-iPwm\^^')i>>mmw:^ 
mmm. mmmm. mmmm. mm^:Km. mimom.i^xii.mmmmyim 

(1 3) (a) -JK^ [I I I] 

Ar 

HO— I— COOH [1] 
^ai^;^^ [ I V] 

7;l/4^;uS, M7;i/3+>'S> Tijm^ ^m^tif^Tl/m. t Kn + 
M^nfc 1 -2<i©7KKS^:^±ICt-r'SJ^^Ii[3~6ffiOi/:5'D7^U+;W 
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(b) ±ie-«ft^ [III] (0i3Ji^:>mxti^oKft^\immi!^^-m^ 

[V] 



Ar. R'\ X-ELU^Eii.mB(0M^^^-t?>] X'Tr^^ti^it^^^ 
MMmLtz^^ [VII] 



(c) ±ie-j|g^ [V I ] (Dit^mf^umuz'tk. 1 1 x] 

r2'-cho [vin] 
7;U4-;l/S ({BU ^7U~;i'S, 77;l/+;l/g, 7 U -;t'7;u>!r^;l/SX 




N- E [V] 




R*"-L (VII] 
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